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XVHG WR FRQWURO XQDXWKRULVHG DFFHVV LQ UHVWULFWHG DUHDV 6DIHW\ JRHV KDQG LQ KDQG ZLWK HQYLURQPHQW
SURWHFWLRQWKHPLQLPXPUHTXLUHGSRZHUWRVWHHUWKHVKLSDJDLQVWZLQGDQGZDYHVKDVDQLQIOXHQFHRQWKH
DPRXQW RI QR[LRXV HPLVVLRQV LQWR WKH DWPRVSKHUH 6DIHW\UHODWHG DVSHFWV QDYLJDWLRQ DQG VWHHULQJ
ODUJHO\ LQIOXHQFH FROOLVLRQ RU JURXQGLQJ ULVN ZLWK SRVVLEOH RLO VSLOO 6DIHW\ LV FURVVFRQQHFWHG ZLWK
&RPIRUWILUHWKHUPDODQGDFRXVWLFLQVXODWLRQLVDFKLHYHGZLWKVLPLODUPDWHULDOV&RQWURODQG0RQLWRULQJ




















7KHVH FRQFHSWV ZHUH FOHDUO\ H[SODLQHG WHQ \HDUV DJR DW WKH (8 ,QWHUQDWLRQDO &RQIHUHQFH ³6XUIDFH
7UDQVSRUW7HFKQRORJLHVIRU6XVWDLQDEOH'HYHORSPHQW´9DOHQFLD6SDLQ-XQH±SUHVHQWLQJWKH
UHVXOWVRIDVPDOOUHVHDUFKSURMHFWIXQGHGE\WKH(&ZLWKLQWKHWK)UDPHZRUN3URJUDPPH,WVQDPHZDV
6$)(7< ),567 7KH SUREOHP DGGUHVVHG ZDV ³)LUH RQERDUG SDVVHQJHU VKLSV´:KHQ WKH SURMHFW ZDV
FRQFHLYHG WKH H[LVWLQJ ,02 UHJXODWLRQV ZHUH WRR SUHVFULSWLYH D SDWFKZRUN RI LQFUHPHQWDO DGGLWLRQV
GHILQHG LQ WKH DIWHUPDWK RI IDPRXV FDWDVWURSKHV $ GLUHFW DVVHVVPHQW RI ILUH ULVN DQG ILUH VDIHW\ ZDV
GHVSHUDWHO\QHHGHGEXWWKHQHZILUHVLPXODWLRQWRROVKDGWREHWHVWHGDQGYDOLGDWHG7KHGLUHFWH[SHULHQFH
RI WKH GHVLJQHUV DQG VRPH IXOO VFDOH WHVWV VXSSRUWHG WKH GHYHORSPHQW RI D QHZ FRQVLVWHQW VRXQG
UHJXODWRU\ IUDPHZRUN 7KDW VPDOO SURMHFW ZDV D PDMRU VXFFHVV WLPHO\ FRPSOHWHG DQG SURDFWLYHO\
FRQWULEXWLQJWRWKHUHYLVLRQRI62/$6&KDSWHU,,5HJLQWURGXFLQJIRUWKHILUVWWLPHWKHFRQFHSWRI
³$OWHUQDWLYHGHVLJQDQGDUUDQJHPHQWVIRUILUHVDIHW\´7KHZHOOEDODQFHGFRQVRUWLXPEOHQGHGWKHVNLOOVRI
97 Alessandro Maccari /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  95 – 105 
VKLS\DUGV FODVV VRFLHWLHV VKLS RZQHUV ILUH HQJLQHHULQJ FRQVXOWDQWV XQLYHUVLWLHV DQG WHVWLQJ IDFLOLWLHV
$IWHU DOPRVW WHQ \HDUV WKH ILUH WHVW UHVXOWV RQ SDVVHQJHU FDELQV WKH FRPSXWDWLRQDO IOXLG G\QDPLFV



















x %HVW GHVLJQ SUDFWLFHV HYHQWXDOO\ EHFRPLQJ SDUW RI WKH LQWHUQDWLRQDO UHJXODWRU\ IUDPHZRUN WR
RYHUFRPHKDUPRQL]DWLRQSUREOHPVDQGFRQWUDVWLQJ LQWHUSUHWDWLRQV E\&ODVVRU2ZQHUV  HJ DFWLYH
DQGSDVVLYHILUHSURWHFWLRQV\VWHPVRQPXOWLGHFNSXEOLFVSDFHVRISDVVHQJHUVKLSVDOVRSURPRWHGE\
6$)(7<),567DQG6$)(196+,3UHVHDUFKSURMHFWV
x 'LUHFW FRPSOLDQFH DVVHVVPHQWV ZLWK 6DIHW\ *RDOV XVLQJ ILUVW SULQFLSOH WRROV  HJ GLUHFW )RUPDO
6DIHW\ $VVHVVPHQW DQG 5LVN $QDO\VLV DSSOLHG WR *RDO%DVHG 'HVLJQ RU $OWHUQDWLYH 'HVLJQ
6$)('256$)(196+,31(5(86323	&«

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ZKLFK PXVW VLPXOWDQHRXVO\ PHHW FRVW DQG HIIHFWLYHQHVV WDUJHWV (XURSHDQ UHVHDUFK SURMHFWV RIIHUHG
YDOXDEOH RSSRUWXQLWLHV WR LPSOHPHQW )6$ PHWKRGRORJLHV DQG GLUHFW VLPXODWLRQV LQ WKH UXOHPDNLQJ
SURFHVVLQVKLS¶VGHVLJQDVZHOODVLQWKH$OWHUQDWLYH'HVLJQDVVHVVPHQW
$V DOUHDG\ PHQWLRQHG VRPH HVVHQWLDO ,02 UHJXODWLRQV LQFOXGLQJ WKHLU JXLGHOLQHV DQG DSSOLFDELOLW\
FULWHULD62/$6FKDSWHU,,DQGVSHFLILFDOO\3DUW)5HJ62/$6FKDSWHU,,3DUW&'(62/$6
FKDSWHU ,,, ZHUH GHYHORSHG ZLWK WKH HVVHQWLDO VXSSRUW RI (& IXQGHG 5	' SURMHFWV DQG 7KHPDWLF
1HWZRUNV ± 6$)(5 (85252 , DQG ,, 6$)('25 6$)(196+,36 6$)(&5$)76 5252352%
1(5(86 +$5'(5 *2$/'6 )/22'67$1' DQG PDQ\ RWKHUV $OO VXFK SURMHFWV GHYHORSHG D
WKHRUHWLFDOSDUWIROORZHGE\VSHFLILFDSSOLFDWLRQVDQGYDOXDEOHFDVHVWXGLHV

$V DQ H[DPSOH 6$)('25 SURGXFHG DQ LPSUHVVLYH QXPEHU RI ZRUNHG H[DPSOHV DQG FDVH VWXGLHV
HVWDEOLVKLQJDFRPSUHKHQVLYHPHWKRGRORJ\WRYHULI\WKHULVNOHYHOVRIGLIIHUHQWVKLSFDWHJRULHV$OOPDLQ
UHVXOWVZHUHVXEPLWWHGWRWKH,02LQWKHIUDPHZRUNRIWKH)6$DJHQGDLWHPV$QLQWHUQDWLRQDO*URXSRI
([SHUWV ZDV HVWDEOLVKHG DW WKH ,02 XQGHU WKH FKDLUPDQVKLS RI -DSDQ WR UHYLHZ WKH H[LVWLQJ )6$
*XLGHOLQHVDQGLQFOXGHWKHOHVVRQOHDUQHGFRPLQJIRUPWKLVMRLQWLQGXVWU\HIIRUW7KH(XURSHDQ6KLS\DUGV








7KH (XURSHDQ 6KLS\DUGV RIIHUHG D PDMRU FRQWULEXWLRQ FKHFNLQJ WKH IHDVLELOLW\ RI QHZ GHVLJQV
HYDOXDWLQJ SDVW DFFLGHQWV YHULI\LQJ D SUDJPDWLF DSSURDFK WKURXJKRXW WKH GHYHORSPHQW RI WKH ,02
UHJXODWRU\ IUDPHZRUN $W WKH HQG DQ H[WUDRUGLQDU\ H[SORLWDWLRQ HIIRUW ZDV PDGH WR SURGXFH D




ULVNUHGXFWLRQ LQGHVLJQDQGRSHUDWLRQ ,QWHJUDWHGFRVWEHQHILWPRGHOVFRQILUPHG WKDW LW LVQRWFRUUHFW WR


















WHUPV RI SURFHVV DQG DSSURDFK DOVR LQWURGXFLQJ LPSURYHG VLPXODWLRQ WRROV 7KH OLVW LV ORQJ EXW LW¶V
ZRUWKZKLOHPHQWLRQLQJVRPHRIWKHPRVWXVHGW\SRORJLHV
x 0HWKRGV IRU VWUXFWXUDO DVVHVVPHQW HJ )(0 DQDO\VLV RI OLJKWZHLJKW  FRPSRVLWH PDWHULDOV RQ
SDVVHQJHU IHUU\ VXSHUVWUXFWXUHV LQ 6$)('25 FUDVKZRUWKLQHVV K\GURHODVWLFLW\ DQG ZKLSSLQJ
SKHQRPHQDLQ6$)(196+,3G\QDPLFDQDO\VLVDQGQRLVHSURSDJDWLRQLQ%(667
x &RPSXWDWLRQDO )OXLG '\QDPLFV IRU WKH GLUHFW DQDO\VLV RI KXOO IRUPV DQG SURSHOOHU LQWHUDFWLRQV
6$)(196+,36$)(3$6($
x &RPSXWDWLRQDO )OXLG '\QDPLFV DSSOLHG WR ILUH HQJLQHHULQJ DQDO\VLV DQG ILUH PRGHOLQJ 6$)(7<
),5676$)(196+,3),5(3522)
x )LUVWSULQFLSOHWRROVHJIRUG\QDPLFVLPXODWLRQRIGDPDJHVWDELOLW\LQWDFWVWDELOLW\ZHDWKHUFULWHULRQ
DQG FRQVHTXHQW ULVN DQDO\VLV 6$)('25 *2$/'6 +$5'(5 5252352% 1(5(86
6$)(196+,3 )/22'67$1' DV ZHOO DV PDQ\ RWKHU (& SURMHFW FRRUGLQDWHG E\ (XURSHDQ )ODJ
$GPLQLVWUDWLRQVDQG(06$ZLWKDFWLYHSDUWLFLSDWLRQRIGHVLJQHUVUHVHDUFKFHQWHUVDQG8QLYHUVLWLHV










RSSRUWXQLWLHV KDYH EHHQ H[SORLWHG DQG QHZ WHFKQRORJLHV EHFDPH DYDLODEOH 7KLV SURJUHVV LV YHU\
UHPDUNDEOHRQSDVVHQJHUVKLSVZKLFKDUHWKHPRVWVRSKLVWLFDWHGUHVSRQVHRI(XURSHDQ6KLS\DUGVWRWKH
JOREDOFKDOOHQJH,WLVDIDFWWKDWDOOPDMRU(XURSHDQ6KLS\DUGVFRQFHQWUDWHRQ³3URGXFWV´ZLWKKLJKDGGHG





ZHOO SURYHQ WHFKQRORJLHV SHUKDSV LQ D GLIIHUHQW FRPELQDWLRQV RU OD\RXWV :KDW LV QRW LPPHGLDWHO\
SHUFHLYHGLVWKDWDQ\FKDQJHRIWKHSURGXFWLPSOLHVDOVRDSDUDOOHOFKDQJHLQWKHSURFHVVDQGPDQDJHPHQW
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
'DPDJH6WDELOLW\DQG6XUYLYDELOLW\RISDVVHQJHUVKLSV




0DQ\ RWKHU (&IXQGHG SURMHFWV +$5'(5 6$)('25 *2$/'6 5252352% 1(5(86
6$)(3$6($)/22'67$1'«SDYHGWKHZD\IRU3UREDELOLVWLF'DPDJH6WDELOLW\LPSOHPHQWDWLRQDQG




GDPDJH VWDELOLW\ UHJXODWLRQV ILQDOO\ DGRSWHG E\ WKH ,02 ³62/$6 ´ 2QJRLQJ LQYHVWLJDWLRQV
UHYHDOLQJSRVVLEOH LPSURYHPHQWV LQ UREXVWQHVV DQG FRQVLVWHQF\RI VRPH VWDELOLW\SDUDPHWHUV RSHQHG
WKHZD\WR*2$/'6IXUWKHUZRUNLQJRQYDOLGDWLRQRIFDOFXODWLRQVWKHSURSHUFKRLFHRISDUDPHWHUV
WKH GHILQLWLRQ RI OHYHOV RI DFFHSWDQFH JURXQGLQJ SKHQRPHQD DQG PRUH LQ JHQHUDO WKH V\VWHPDWLF




VXEGLYLVLRQ ZLWK LQGHSWK VWXG\ RI UREXVWQHVV RI WKH SUREDELOLVWLF GDPDJH VWDELOLW\ DSSURDFK
,QQRYDWLYHGHVLJQPHWKRGRORJLHVEDVHGRQULVNDVVHVVPHQWDSSURDFKHPSOR\LQJILUVWSULQFLSOHVPRGHOV
ZHUH XVHG WR UHSUHVHQW WKH SK\VLFV LQYROYHG LQ WKH IORRGLQJ SURFHVV WR UHDOLVWLFDOO\ SUHGLFW DQG
LPSURYHWKHOHYHORIVDIHW\RIDJLYHQ5R5RGHVLJQDOORZLQJWRWDOLQWHJUDWLRQRIVXUYLYDELOLW\LQWKH







FDVHRI IORRGLQJ IORDWDELOLW\ DVVHVVPHQWDQGHYDOXDWLRQRI WKHHTXDOL]DWLRQ WLPH LQFDVHRI IORRGLQJ
ZLWK LPSRUWDQW LPSOLFDWLRQVRQVKLS¶VVXUYLYDELOLW\DQGRSHUDWLRQDO LVVXHV(8)3)/22'67$1'
UHODWHG DOVR WR LQWHJUDWHG IORRGLQJ FRQWURO VWDQGDUG IRU FULVHV PDQDJHPHQW GHFLVLRQVXSSRUW
HYDFXDWLRQDQGUHVFXHRSHUDWLRQV
x 'LUHFWFRPSOLDQFHDVVHVVPHQWRI$OWHUQDWLYH:HDWKHU&ULWHULRQLHFRQVHTXHQFHRIH[WUHPHVHDVWDWH
DQG ZHDWKHU RQ ,QWDFW 6WDELOLW\ 6$)(196+,3 6$)(3$6($ LQ WKH EURDGHU IUDPHZRUN RI WKH
'HYHORSPHQW RI1HZ*HQHUDWLRQ ,QWDFW 6WDELOLW\&ULWHULD ³« WR SURYLGHPHWKRGV RI DVVHVVLQJ VKLSV







WHFKQRORJLHV DYDLODEOH RQ WKH PDUNHW PD\ LPSDFW VKLS¶V V\VWHPV LQ WHUPV RI LQWHUIDFHV OD\RXWV
DUUDQJHPHQWV %LJJHU VKLSV DUH RIWHQ EHWWHU LQ WHUPV RI RSHUDWLQJ FRVWV DQG HIILFLHQFLHV 7KH UDFH IRU
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x /DUJH 0DLQ 9HUWLFDO =RQHV 6$)(196+,3 6$)('25 *2$/'6 6$)(7< ),567
),5(3522))LUH(QJLQHHULQJ$QDO\VLVTXDOLWDWLYHDQGTXDQWLWDWLYH±ZDVODUJHO\XVHGZLWK&)'
FRPSXWDWLRQDOPRGHOV IRU ILUHVLPXODWLRQV LQ ODUJHSXEOLFVSDFHVDQGRQFDELQGHFNV WRGHPRQVWUDWH
WKHHTXLYDOHQW OHYHORIVDIHW\RI ODUJH09=RIFUXLVHVKLSH[FHHGLQJ WKH62/$6SUHVFULSWLYH OLPLWV
PD[OHQJWKPPD[GHFNDUHDP7KHILUHVPRNHVLPXODWLRQUHTXLUHGUHVRXUFHLQWHQVLYH




HJ6$)('256$)(&5$)76 ,QDGGLWLRQ WR WKHGHPRQVWUDWLRQRI WKHHTXLYDOHQW OHYHORIVDIHW\
WKH 5	' DFWLYLWLHV LQFOXGHG DOVR YHU\ SURPLVLQJ DOWHUQDWLYH VROXWLRQV FKDQJLQJ WKH XVXDO PL[
/LIHERDWV/LIHUDIWV 0DULQH(YDFXDWLRQ6\VWHPV2QSDVVHQJHUVKLSVZKLFKVKRXOGEH³WKHLURZQ
EHVW OLIHERDW´ WKH OHVVRQ OHDUQHG IURP 6$)('25 DQG 6$)(&5$)76 LQGLFDWH YHU\ LQWHUHVWLQJ
DOWHUQDWLYHV KLJKFDSDFLW\ VHPLULJLG  VHPL LQIODWDEOH VHOISURSHOOHG FUDIWV ZKRVH SUDFWLFDO





WKH KLJK TXDQWLW\ RI HOHFWURQLF KDUGZDUH WKDW FUHZV DUH QRZ ZRUNLQJ ZLWK 6WLOO FROOLVLRQ DQG
JURXQGLQJPD\ RFFXU IRU ³KXPDQ´ UHDVRQV RU IRU WUDQVLW DORQJ FRQJHVWHG URXWHV RQ WKH ³RSWLPXP
WUDFN´ LGHQWLILHG E\ WKH *36 &ROOLVLRQ DQG JURXQGLQJ SUHYHQWLRQ ZLOO VXUHO\ GHVHUYH WKH XWPRVW
DWWHQWLRQLQIXWXUH5	'DFWLYLWLHV
x 'XDOIXHO VROXWLRQVKHDY\IXHORLODQG/1*IRUSRZHUJHQHUDWLRQ%(6675LJKW LQ WKHPLGGOHRI
WKH HFRQRPLF WXUPRLO WKDW LV VKDNLQJ WKH IRXQGDWLRQVRI WKH(XURSHDQ VKLSEXLOGLQJ LQGXVWU\ DZLGH
UDQJHRIPDMRUHQYLURQPHQWDOLVVXHVKDVEHHQKDLOHGDVRQHRIWKH,02¶VILQHVWPRPHQWV³*UHHQ´ZLOO
UHPDLQ WKH NH\ZRUG IRU VKLSEXLOGHUV DQG VKLS RSHUDWRUV LQ WKH HIIRUW WR DFKLHYH D VXVWDLQDEOH
GHYHORSPHQW7KHXVHRI/1*GXDOIXHO LQSDVVHQJHUVKLSVLVDYLDEOHRSWLRQ(XURSHDQ6KLS\DUGV
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FDELQV UHGXFHG QXPEHU RI FUHZ UHGXFHG PDLQWHQDQFH LPSURYHG HQHUJ\ HIILFLHQF\ UHGXFHG ZHLJKW
UHGXFHGHPLVVLRQVEHWWHUSURWHFWLRQRIWKHHQYLURQPHQW´6DIHW\DVXVXDO LVVSDQQLQJDFURVVWKHERDUG







WKH UXOHPDNLQJ SURFHVV $Q\ZD\ WKLV HIIRUW LV QRUPDOO\ UHSDLG E\ ILUVWKDQG NQRZOHGJH RI WKH
UHTXLUHPHQWV DQG WKHLU FRUUHFW LPSOHPHQWDWLRQ 5	' EOHQGHG ZLWK GHVLJQ H[SHULHQFH LV WKH NH\ WR
SURPRWHEHWWHUUXOHVIHDVLEOHVROXWLRQVDQGHIIHFWLYHYHULILFDWLRQFULWHULD
7KH QH[W JHQHUDWLRQ VKLS GHVLJQ ZLOO EH IXUWKHU VHHNLQJ D ULJKW EDODQFH RQ EXVLQHVV VDIHW\
HQYLURQPHQW7KHUROHRIDSSOLHGUHVHDUFKDQGLQQRYDWLRQLVDQGUHPDLQVHVVHQWLDO
'DLO\ GHVLJQ DFWLYLWLHV DQG WKH H[SHULHQFH JDLQHG IURP (XURSHDQ 5	' DUH DQ HQGOHVV VRXUFH RI
OHJLWLPDWH TXHVWLRQV FKDOOHQJLQJ VRPH RI WKH PRVW WUDGLWLRQDO ,02 ³FRUQHUVWRQH´ UHJXODWLRQV VR




(YHQWXDOO\ WKH ZKROH SURFHVV LV OLNHO\ WR HYROYH LQWR D )RUPDO 6DIHW\ $VVHVVPHQWV  5LVN$QDO\VLV
PHWKRGRORJ\QHJRWLDWHGFDVHE\FDVHXSRQDSSURSULDWHDFFHSWDQFHFULWHULD








WKH TXHVWLRQ ³:KDW LI«´ WRZDUGV D /LIH&\FOH 3HUIRUPDQFH $VVHVVPHQW DVVLVWLQJ DQG VXSSRUWLQJ
SURDFWLYHO\2ZQHUV¶GHFLVLRQVWRVHOHFWWKHEHVWGHVLJQIRUHDFKQHZEXLOGLQJ
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3ULRULWLHV LQFOXGH IXUWKHU LPSURYHPHQWV RI GHVLJQPHWKRGRORJLHV VXSSRUWHGE\ ³DGKRF´ VLPXODWLRQV








6SHFLILF GHVLJQV ZLOO EH UHTXLUHG IRU H[SORUHUDGYHQWXUH LFHURXWLQJ FUXLVH VKLSV LQ SRODU KDUVK
HQYLURQPHQW
'HVLJQ FKDQJHV ZLOO EH IXUWKHU GULYHQ E\ PDULWLPH ORJLVWLFV DQG LQIUDVWUXFWXUH SRUW ORJLVWLF FROG
LURQLQJ DVKRUH JDV UHIXHOLQJ DYDLODELOLW\ GLVWLOODWH  ORZVXOSKXU EXQNHULQJ ZLWK DOO 6DIHW\UHODWHG
LVVXHV«








/RQJ WHUP LQLWLDWLYHVRQO\ DQ LQGXVWU\ZL]DUGPD\ IRUHWHOO ORRNLQJDWKLVFU\VWDOEDOOZKDWNLQGRI
QHZWHFKQRORJLHVZLOOEHDYDLODEOH%XWSHUKDSVZHFDQSODFHDEHWRQDFRXSOHRISURPLVLQJLGHDV
x (JXLGHG YHVVHOV ZLWK HIILFLHQW XVHUIULHQGO\ WHFKQRORJ\DLGHG FROOLVLRQ 	 JURXQGLQJ SUHYHQWLRQ







0RVW(XURSHDQ VKLS\DUGV VWLOO QDYLJDWH WKURXJK WRXJK HFRQRPLF WLPHV DQGZLQQLQJQHZFRQWUDFWV LV
PRUH GLIILFXOW $OO DUH ZRUNLQJ KDUG WKURXJK DGYHUVLW\ FUHDWHG E\ JOREDO HFRQRP\ HYHQWV 6WLOO WKH
VKLSEXLOGLQJLQGXVWU\SURGXFHVH[FHOOHQWSDVVHQJHUVKLSVWKDWFOLHQWVYDOXHKLJKO\EXWUHTXLUHKLJKFDSLWDO



































)3*52:7+ 1RUZD\  
,17(56+,3 ,QWHJUDWHGFROODERUDWLYHGHVLJQDQGSURGXFWLRQRI
FUXLVHYHVVHOVSDVVHQJHUVKLSVDQG5R3D[





)3*52:7+ 1RUZD\  
323	& 32OOXWLRQ3UHYHQWLRQDQG&RQWURO6DIH
7UDQVSRUWDWLRQRI+D]DUGRXV*RRGVE\7DQNHUV





)3*52:7+ )LQODQG  
6$)(&5$)76 6DIHDEDQGRQLQJRIVKLSV,PSURYHPHQWRI
FXUUHQW/LIH6DYLQJ$SSOLDQFHV6\VWHPV
 )36867'(9 1HWKHUODQGV  
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      
6$)(196+,3 6$)HDQG(19LURQPHQWIULHQGO\SDVVHQJHU
6+,3V
( (85(.$ $XVWULD  
6$)(3$6($ 6$)(3$VVHQJHUWUDQVSRUWDW6($ ( (85(.$ ,WDO\  
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